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(57) ABSTRACT 

The invention relates to a hearing aid comprising an acoustic 
input aperture (SE) and an acoustic output aperture (SA), 
and' a cover element (DE) covering the acoustic input 
aperture (SE). In the invention, the cover element (DE) is 
received in the hearing- aid housing and its surface is flush 
with that of said housing and said cover element is made of 
an open-pore material. The invention offers the advantage 
that on account of integrating the cover element (DE) into 
the hearing aid, spurious acoustic signals caused by air 
motion cannot arise at the hearing aid. 



15 Claims, 4 Drawing Sheets 
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HEARING AID 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application is a continuation of International 
AppUcation No. PCT/CH99/00093 filed on Mar. 1, 1999. 

The present invention relates to a hearing aid defined in 
the preamble of claim 1. 

Hearing aids comprise an acoustic input aperture to 
receive ambient sounds and an acoustic output aperture to 
emit the ambient sounds that were processed processed in 
the hearing aid. It is of foremost importance that spurious 
acoustic signals — which subsequently would be processed 
as being ambient sounds — should not be superposed on 
these ambient sounds. Spurious acoustic signals may arise 
from airflows detaching off edges or in the vicinity of the 
hearing aid (detachment problems) or from airflows of 
different speeds and/or directions in the immediate vicinity 
of the microphone membrane which would cause this mem- 
brane to move (gradient problems). These two sources of 
spurious acoustic signals also may be encountered in com- 
bination. 

The U.S. Pat. No. 4,073,366 describes a cover element 
which is bonded ' across the acoustic input aperture of a 
hearing aid. This known cover element of several layers 
bonded together at their edges consists of a porous material, 
. its purpose being to preclude spurious acoustic signals 
generated by airflows detaching off the edges of the said 
input aperture. 

It was found however that this known design only little 
affects the majority of the spurious acoustic signals: even 
though the cover element across the acoustic input aperture 
does reduce gradient-induced spurious acoustic signals, it 
fails to affect detachment noises. The reason is that the cover 
element mounted across the acoustic input aperture to 
reduce flow detachment by its own edges gives rise to likely 
new sources of spurious acoustic signals. In this design the 
source of interfering spurious acoustic signals only has been 
shifted. 

ff^fffffn^^ iff rP'^'^n ffrr the sake nf^mplefeness to the 
/^^ ^European patent document 0,310,866 W hich discloses cov- 
ering the acoustic output aperture with a preferably micro- 
porous cover element to prevent ear wax from penetrating 
the hearing aid. Said document also discloses covering the 
acoustic input aperture with a cover element in case an in-ear 
hearing aid is involved because in such a case ear wax only 
might penetrate the hearing aid when latter is inside the ear. 
Steps minimizing noise interference cannot be inferred from 
this document which merely concerns the prevent of 
hearing-aid soiling. 

Accordingly it is the objective of the present invention to 
create a hearing aid reducing the generation of spurious 
acoustic signal. 

This problem is solved by the features of claim 1. The 
further claims address advantageous embodiment modes of 
the invention. 

Tlie invention offers the following advantages: Edges that 
would be sources of spurious acoustic signals are avoided by 
integrating at least one cover element into the hearing aid 
proper and in this manner the detachment problem has been 
met. At the same time the gradient problem also is solved in 
that the cover element is made of an open-pore material and 
assumes a given thickness. 

It was found that an open-pore polyethylene is especially 
well suited as the cover clement material. The material 
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properties may be characterized on one hand by the filter 
fineness conesponding to the minimum particle size of the 
filtered particles and on the other hand by the open-pore ratio 
of the material, i.e. the ratio of pore apertures to residual 
5 surface. The filter fineness is stated in d50 values 
approximately, at which 50% of the particles pass the filter 
and 50% of them are retained by it. It was found that the dSO 
values are between 10 and lOOfi as regards filter fineness and 
the open-pore ratio is between 0.70 and nearly 1.00. 

Because a homogeneous material is used for the cover 
elements, they are also highly reproducible because material 
discontinuities, which might degrade the acoustic properties 
of the overall system, are absent, since changes in material 
hold the danger of deviations from the normal acoustic 

J 5 behavior. Moreover both the manufacture and the installa- 
tion of the cover elements of the invention into hearing aids 
is substantiaUy simpler and hence also more economical. 

In an embodiment variation of the invention, the homo- 
geneously constituted cover elements are coated with a thin 

20 and permeable layer for instance of Teflon. Higher resistance 
is achieved thereby and is highly significant especially as 
regards external chemical factors. However the detachment 
problem also is taken into account because the coating 
imparts a finer surface to the cover element. In this manner 

25 spurious, acoustic detachment signals generated by rough- 
nesses in the cover element surface are further minimized. 

The invention is elucidated in illustrative manner in 
relation to the drawings. 
FIG. 1 is a longitudinal section through parts of a hearing 

30 aid of the invention with inserted over element, 

FIG. 2 is a perspective of the cover element of FIG. 1, 
FIG. 3 is a sideview of another embodiment of a hearing 
aid of the invention with inserted cover element, 

FIG. 4 is a perspective of the cover element of FIG. 3, 

"'^ FIG. 5 is a longitudinal section of a hearing aid of the 
invention comprising several microphones, and 

FIGS. 6a, 6b are a section and a topview resp. of an in-ear 
hearing aid fitted with a cover element of the invention. 

FIG. 1 shows a longitudinal view of a hearing aid of the 
invention consisting of an amplifier VE and a hook HE. The 
hook HE is delachably connected to the amplifier VE, that 
is, the hook HE or the amphfier VE may be arbitrarily 
exchanged or replaced. 

^5 The amplifier VE substantially electronically processes 
the acoustic signals (see arrow ES) which, following 
processing, are transmitted to the hook HE (see arrow SS), 
i.e. to an acoustic transmission duct UEK contained therein. 
The hearing-aid's amplifier VE need not be elucidated 

5Q herein because the objective of the invention foremost is the 
design of the hook HE. 

It is emphasized however that the invention is not 
restricted to hearing aids consisting of two parts, namely an 
amplifier VE and a hook HE. Instead the invention also 

55 applies particularly to hearing aids consisting of a single 
housing part. Moreover the invention applies as well to 
in-ear hearing aids as to behind-the-ear hearing aids. 

As regards the present invention, the external shape of the 
amplifier will be significant. In particular in the transition 

60 zone between the amplifier VE and the hook HE — again as 
regards the embodiment of FIG. 1 — these two components 
comprise, if not identical, at least similar contours and 
surface properties. The hearing aid of the invention as a 
whole is free of sharp edges to preclude generating spurious 

65 sounds. 

Preferably the hook HE is free of electronic components, 
in particular to it be capable to receive ambient sounds in the 
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most interference -free manner and to transmit them in the the acoustic impedance properties of the hearing-aid's unit, 

direction of the arrow ES into the amplifier VE. On the other The latter drawback can be countered by selecting a fine 

hand, the processed acoustic signals are transmitted in the pore structure preferably at 80 to lOQa (d50 values), 
direction of the arrow SS through the acoustic transmission As does FIG. 1, FIG. 3 shows a longitudinal section of the 
duct UEK in the hook HE to an acoustic output aperture SA 5 hearing aid of the invention, those components akeady used 

where the acoustic signals reach the hearing-aid wearer's in the hearing aid of FIG, 1 also being denoted by the same 

auditory canal. references in FIG. 3. 

The invention provides a cover element DE in the hook ^ shown by FIG. 3, the cover element of this embodi- 
HE which covers the zone o the acoustic input aperture SE "^^^^^^^d. i° ^^S^ zones. The clearance in the 

relative to the ambient, the cover element DE being inte- lo receivmg the cover element DE has been matched 

grated in such manner into the hook HE that edges at the ^ f?^^™^^ .^^^^^'^ embodiment of the 

7^ V u *, *u u 1 ur A *u 1 « mvention oners the additional advantage or a more compact 

transition sites between the hook HE and the cover element , j. - „ . i_i j • *l • j • 

T^T- , „ , • * . • .1- 1 . T^T- • and more dimensionally stable design than attamed in the 

DE shall not project that ^, the cover ekment DE is embodiment variation of FIG. 1: In the present case, the 

mtegrated into the hook so that their two surfaces shall be ^^ver element DE is so enclosed by the hook HE that the 
flush. Moreover the cover element DE IS externally spherical 15 f,^^^^^ ^^^^^^ cover element DE is restricted 

or at least spherical in parts. In this manner the hearing aid radiaUy. For its instaUation and removal, the cover element 

is free of edges that might generates spurious acoustics. de may be displaced perpendicularly to the plane of the 

^^^ jS^^jreadv; mentioned^above.^tfae materials used for the drawing of FIG. 3. 
cover elements are porous, preferably being open-pored in a^ FIG. 4 shows the cover element DE that may be inserted 
V manner defined by the-two^parameters of Jilter fineness and- into the hearing aid of FIG. 3. Asides the differences already 

^ open-pore ratio. Also the material used in the invention.in cited above relative to the embodiment of FIGS. 1, 2, the 

<^Ghe^embodiment mode is-homogeneous-in-structure. cover element DE of FIG. 4 is in the form of a shell, that is, 

^ It was found that especially good results will be attained while the outwardly directed surfaces remain unchanged, the 

if the said material is of a filter fineness between 10 and 200// volume of porous material is reduced. A filter fineness 

(given in d50 values) and has an open-pore ratio between preferably between 10 and 40// shall be selected for such a 

0.70 and nearly 1.00. However the selection of these param- shell design, the shell's thickness being at least 0.5 mm. 
eters and especially of filter fineness is significantly affected Lastly FIG. 5 shows a hearing-aid embodiment using two 

by the cover element's thickness, i.e. by its volume. It was microphones Ml and M2 to control the directional charac- 

found in this respect that the largest possible volume of a teristics. In this invention, the two microphones Ml and M2 

cover element is advantageous in reducing the gradient are mounted under the same cover element DE. The cover 

effect. On the other hand a volume increase at the same time element DE is in the form of a shell and subtends a volume 

changes in undesired manner the acoustic impedance. V fitted with acoustic input apertures SEl and SE2 near a 

Therefore a tradeoff must be found between these two respective microphone Ml and M2. 
optimization conditions, as shall be elucidated further below It is well known, when using several microphones to 

in relation to FIG. 2. control the directional characteristics, that matching the two 

The following materials are especially appropriate for this microphones is critical. This matching is best attained in that 

invention: sintered polymers, polyethylene, foam ceramics the two microphones Ml and M2 shall be mounted under the 

(also: ceramic foam), foamed polyurethane, sintered glass or same cover element DE, whereby the volumes V in front of 

sintered metal. the microphones also shall be identical. Unavoidable soiHng 

As ah-eady mentioned above, the cover element is made of the outwardly directed surface of the cover element DE 

of a homogeneous material. A further implementation of the will then equally affect the two microphones Ml and M2. 
invention proposes to coat the cover element's outside with FIG. 6 shows an in-ear hearing aid, with FIG, 6A being a 

. a thin, fine-pored layer. Preferably such a layer shall consist cross-section and FIG. 6B a topview. In FIG. 6A the cover 
p?^GWeflbTi?*Such''a~layer offers the advantages of increasing ^5 element again is denoted by DE and covers an acoustic input 

Vll'i" r*honnt/^n] faciei 'ir\fH^ ftrtA t\taroV\\r tVio Vtani-in/t nifi nf tit a !l 'TV'rtl irf> An ii (^r»1 1 C 1 1 r* Hlir^ I T mIc nlcn le cn#^iT»i-i \irhn-»V^ 



•^V' chemical resistance and thereby the hearing aid of the aperture SE. An acoustic duct UEK also is shown which 

invention can_be_used under adverse ambient conditions. transmits sound waves to a microphone M. For the sake of 

'-=tt51iiie!fSpSiIing'v^at^fbody-sw^^ completeness, FIG, 6 A also shows a battery BT and a 

and demanded for the daily use of hearing aids, special housing E containing the electronics, 

storage conditions conceivably will also require repelling The topview of FIG. 6B shows the cover element DE 

other chemicals and make such an additional feature desir- which in this embodiment preferably shall be a spherical 

able. segment, 

' -c;tJ^^statiefe>Uo»weatheY^is5ot-^e£^^^ Compared to the embodiments of FIGS. 1 through 5, the 

hearingT.aids^daily and can be achieved by using a hydro- in-ear hearing aid design of FIG. 6 mostly differs by a 

phobic cover element or at least hydrophobing the surface, 55 different configuration of the hearing-aid components. How- 

or coating it with a hydrophobic material. ever the principle of the invention remains unaffected 

FIG. 2 is a perspective of the cover element DE for the thereby, 

hearing aid of the invention of FIG. 1, Said cover element The above discussions concern hearing aids of which the 

comprises an outwardly directed surface AF and inwardly acoustic input apertures are fitted with an appropriate cover 

directed surfaces IF. The division of the surface AF into 60 element.^lawa^tohi&iSejmbGdimejitiiQ^^h^:^ .1^ L ? 

three areas merely serves to indicate the surface curvatures ^^igoustigAeutpiUi ^apcrture aJ so-shall^jtc-^ttcd-with 1/'tJ?v7 I 

and otherwise implies no significance. The same consider- ^^^element.(DA)..In this manner, the resulting hearing aid not Cif' 

ation applies to the four inward partial surfaces of the only shall be optimal with respect to acoustic behavior but 

inwardly surface IF, also and especially it shall be designed against all degrading 

Because of its large volume, the cover element DE shown 65 external factors, 

in FIG. 2 offers good behavior as regards the gradient effect. In this respect, cover elements for vents also are conceiv- 

Howevcr this large volume also entails limitations regarding able. Illustratively, when using zinc-air batteries, an air 
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supply must be assured. The above discussed cover elements 
are eminently suitable for such purposes and in such an 
application the cover element shall be integrated preferably 
in surface -continuious manner into the hearing-aid unit. 
What is claimed is: 5 

1. A hearing aid with a housing and with an acoustic input 
aperture (SE) and an acoustic output aperture (SA), a cover 
element (DE) overlaying the acoustic input aperture (SE) 
and a material of the cover element (DE) permitting passage 

of substantially all of the sound received at the input aperture id 
through the material of the cover element, characterized in 
that the cover element (DE) is integrated into the hearing-aid 
housing so that said element's surface is flush with an 
adjacent surface of the housing. 

2. Hearing aid as claimed in claim 1, characterized in that 15 
it comprises a further cover element covering the acoustic 
output aperture (SA), the surface of said further cover 
element being integrated into the hearing-aid housing in 
such manner that the surfaces of said further cover element 
are flush with an adjacent surface of the housing. 20 

3. Hearing aid as claimed in claim 2, characterized in that 
the acoustic output aperture (SA) and the further cover 
element are received in a hook (HE) which is detach ably 
connected to an amplifier (VE). 

4. Hearing aid as claimed in claim 2, characterized in that 25 
one of the cover element is detachably connected to the 
hearing-aid housing. 

5. Hearing aid as claimed in claim 1, characterized in that 
the cover element (DE) is made of a sintered polymer, foam 
ceramics, sintered glass or sintered metal. 30 

6. Hearing aid as claimed in claim 1, characterized in that 
the cover element is made of a material that is at least 
hydrophobic or oleophobic. 
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7. Hearing aid as claimed in claim 1, characterized in that 
the cover element (DE) is made of a filter fineness of 10 to 

and in that its open-pore ratio is between 0.70 and 
neariy 1.00. 

8. Hearing aid as claimed in claim 1, characterized in that 
the cover element (DE) has a polytetrafiuoroethylene layer 
on its outside. 

9. Hearing aid as claimed in claim 1, characterized in that 
the structure of the cover element (DE) is homogeneous. 

10. Hearing aid as claimed in claim 1, characterized in 
that the cover element (DE) is designed as a shell made of 
a material preferably of a filter fineness between 10 and AOfi. 

11. Hearing aid as claimed in claim 10, characterized in 
that the shell thickness is at least 0.5 mm. 

12. Hearing aid as claimed in claim 1, characterized in 
that the cover element (DE) is a full body of which the 
material has a filter fineness between 80 and lOOpi. 

13. Hearing aid as claimed in claim 1, characterized in 
that the acoustic input aperture (SE) and the cover element 
(DE) are received in a hook (HE) which is detachably 
connected to an amplifier (VE). 

14. Hearing aid as claimed in claim 1, characterized in 
that at least two microphones (Ml, M2) are configured under 
the cover element (DE) covering the acoustic input aperture 
(SE). 

15. Hearing aid as claimed in claim 1, characterized in 
that the hearing aid housing is fitted with a vent assuring air 
supply to a zinc-air battery, said vent being covered by a 
further cover element which is integrated into said housing 
and of which the surface is flush with that of the housing. 

9^ 4^ ]fl ^ 4^ 
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Title page. 
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